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flow. This w-as the case at, nearly every river station in 
Georgia, as well as at many stations in other States. For 
example, at Alaga, Ala. on the Chattahoochoe River, the 
normal sta e for XovmiLr is 3.9 feet, mean for the current 
nionth 1.5 eet; at  Eufaula the normal st e is 2.5 feet, mean 
for November, 1910, 0.5 foot. Under t ese condit.ions all 
the rivers maintained a very uniforni flow, the dift’erences 
between the highest and lowest stages rare1 reaching 11s 

s6me cases auxiliary steam power had to be used. 

?E !f 

iniich as 1 foot. -4t many oints t,he water di B not. flow nver 
the clams of the various K ydroelectric conipanies, nntl in 

MISCELLANEOUS PHENOMENA. . 
The prevailing winds during the nionth were froni the 

northwest, and the wind movement not as large as usual 
The average hourly movement esc.eerted 10 

miles an hour only at  Hatteras, average hourly movement 
15.7 miles; at Atlanta., 14.2 miles; at Savannah, l2.G nii1e.s; 
and at. Pensacola, 11.9 miles. Wind velocities esceeding 40 
miles an hour occurred at  hut two oints, Hat,t.eras reporting 

frnni the south on the 28th. The average nuniber of clear 
days was 15 ranging from 13 in Mississippi to 21 in Florida 
and North barolina; the average number of partly cloudy 
d a p  was 6, and of cloudy days 6. 

r ~ c a 2  storms.-A severe thunderstorm occurred at  Roanoke 
Rapids, near Weldon, X. C., on November 1.4 at about 6 p. in. 
-4 single brilliant flash of 1’ htning froin a sky only partly 
cloudy struck the Raptist hurch, demolishin the entire 
front , and WRS conducted into twelve residences y telephone 
and electric-light wires, doing more or less damage to each 
house. A boy in the church was killed, and several people 
on the streets were stunned by the flash. 

. for November. 

42 miles from the north on the i t  R .. and Pdnsacola 58 niiles 
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THE WATERPOWER RESOURCES OF GEORGIA. 
By CHARLES F. VOX HERRMAN??, Dktrlct Editor. 

The utilization of the force of qavi ty  through the medium 
of falling water and its conversion into electric energy for 
convenient distribution over adjacent territory furnishes 
the chea est form of energy known to man. It is not sur- 

in many portions of the country and that the rapid industrial 
develo qen t  of a community is becoming more and more 
depen (P ent upon the available waterpower. 

Although the use of waterpower in Geo ia on a somewhat 

the. Augusta Canal in 1845, it is probable that at  present 
but a tenth part of the possible power at  the minimum flow 
of its rivers IS utilized. Mr. George M. Chapin, of Atlanta, 
in an article in The World’s Work for September, 1910, esti- 
mated the possible waterpower of Geor ia at  almost 500,000 

The horsepower of the six great basin8 of Georgia 

prising t Y ien that hydroelectric power is supplanting steam 

large scale began with the building of the ‘li a m  at the head of 

horsepower. His table is reproduced % ere.: , 

1i5,16a 269.1% 
3,895 9,730 

4 7 . e  iS.272 
173.7% 281.550 

33.895 b5.333 

491.650 799.S73 

57.524 . 65.804 

Name of bash 

The rivers of Georgia can be depended on to supply easil 
nearly. 500,000 horsepower at normal river stages, wlii Iy e 

during the six months of greatest average flow this rises to 
nearly 800,000. hoisepower. The construction of water- 
stor e reservoirs and the use of ausiliary steampower during 

The rivers of Georgia nearly a rise within or close to the 
boundaries of the State, and the most ini ortant have their 

drainage basins, which discharge into the Atlantic. Ocean and 
the Gulf of Mesico. Five of these basins have that portion 
of their territory containing the chief available water powers 
bet>ween the “fall lines,” the southern of which extends 
from Augusta througi Milledgeville and Macon to Columbus, 
and the western, which passes through Polk? Bartow, Gor- 
don, and Murray Counties in the northwestern part of the 
State. 

The dividing line between the waters entering the Atlantic 
Ocenn and those flowing into the Gulf of Mexico is formed 
by t.he C‘hattahoocliee Rid e, which enters the State from 

Counties, >asses southwest to Atla.ntt1, thence south to Cul- 

erly direction through Okefenoke Swsnip between St. Marys 
and Suwannee Basins into Florida. The largest rivers east 
of this “backbone” of Georgia are thesavannah, with its most 
important tributaries, the Tugaloo, Chattooga, Tallulali, 
and Broad, and the Altamalia, which is formed by .the union 
of the’Oconee and Ocmulgee Rivers. West of the divide 
are the Flint nncl the Chattahoochee, which join to form the 
Apalachicola, the Mobile, ancl the Tennessee Basins. The 
greatest develo ment of waterpowers is found at Au usta on 

The falls of the Chattalioocliee are said to be the most numer- 
ous in the entire eastern Appalachian Mountain region and 
are capable. of supplying an enormoys amount of power. 
Figure 1 shows sonie of the most important water ower 
sites, as well as the drainage basins of that part of the B tats. 

8 perio 3 s of drought increases the ossibilities considerably. 

sources near the northeast corner; they P orm nine distinct 

North C!arolina at t,lie boun 2 ary between Rabun and Townes 

loden and b ort Vdley, Houston County, then in a southeast- 

the Savannah R iver ancl at Coluipbus on $he Chatta fl oochee. 

THE SAVANNAH RIVER. 

The Savannah Biver marks throughout its entire length 
the boundary line between South Carolina ancl Georgia, and 
is formed by the union of the Tugaloo andSeneca Rivers, 
which have their ultimate sources in the Blue Ridge Moun- 
tains of western North Carolina. . The river is 355 miles 
long but only about half of that length in a straight line. 
Above Augusta the width of the basin is from 40 to 50 miles, 
comprising a total area of about 7,394 square miles. The 
river is navigable to Augusta, and from that point to the 
head of the nver, a distance of about 1SO miles, there are 19 
important shoals. The longest is Trotters Shoal, 64 miles 
above Augusta, which is 7 miles long with a fall of 75 feet, 
and the shortest is Bowmans Ledge, 83 miles above Augusta, 
which is 120 feet long with a fall of 3 feet. The total fall of 
the river from the top of McDanieIs Shoal to the foot of 
Augusta Shoal is 445 feet. An important feature is the great 
height of the shoals on some of the larger tributaries, as, for 
esample, Tallulah Falls, in Rabun County, which has a tc-tal 
fall of 525 feet in a distance of 23 miles, and Anthony Shoals 
on the Broad River, in Elbert and Lincoln Counties, which 
has a fall of 90 feet. 

The river valley below Augusta has an aver&@ width of 
30 niiles and a total drainage area of 3,311 square miles. 
The banks are at first quite high, averaging 25 feet above low- 
water level at  Augusta, but decrease to a few feet at  Cross 
Tides. For 30 miles below Augusta the width of the river 
varies from 500 to 900 feet, but for the remainder of the dis- 
tmice to Savannah the average low-water width is 300 feet. 
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Stream aod locatloo. Distenee 
Name of fall or shoal. I from 1 

Augusta. 

....... Bavannuh Riwr. 
Richmond County 
Columbla County. ....... 
Lincoln county. ......... 
Elbert County.. ........ 

DO ................... 
Do ................... 
Do.. ................. 
Do ................... 
DO.. ................. 

Hart C m t y  ............. 
Do.. ................. 

Tqnaloo R i m .  
Habersham County.. .... 
FranLunCounty ........ 

Do.. ................. 
Hartcounty ............. 

Do ................... 
TaUulah R i w .  

Rabun Count g.. . ~. ..... 
Broad i w  

Elbert CoUnQ. ......... 
Do ................... 
Do.. ................. 

- 
Fed. 
37,000 

600 
26. 000 
37, 000 
2, 640 
110 

5280 

360 
w)o 

3. 000 

13 000 
2: 040 
2,640 
6.280 
8.m 

4, 000 
600 

5: 280 

2% 
- 

Milea. 
Augusta.. 
Blue Jacket Shoal.. 
Long shoal. .............. 
Trotters Shoal.. .......... 
CheroLeeShOal. .......... 75, 
BowmansLedge .......... 83 

shoal .............. 85) 

FerrellsUdge. ........... Ek %8 etons Shoal.. ....... 
Watts Ledge.. ............ 
McDaniels Shoal... ....... 
Mouth of Tallulah River.. .......... 
Easton011 Shoals ......... 131 

Quests al ............ 113) 
Hattonshoal ............. 110 

Tallulah Falls.. ................... 

AntlioovsS als ................... 

B ( r i b l i o & o ~ . .  ......... 130 

B- Ferrg ...................... 
Smiths Shoals. .................... 

- 

Fall. 

Frel. 
50 
10 
35 
75 

3 
14 
18 
3 
25 
30 

75 
4 
2 
17 
39 

335 

3 

e 

70 
io 

l.-Hydragraphic map of Gemgh, showing the &aim 

Principal shoals on the Savannah River and ita main tributaries. 

baains of Georgia and the location of Borne of the waterpower aitee. By B. bl. 
1 1 a 1 ~ 1 ~ ~ .  Waterpower eltea. 

The average rainfall for the Savannah River Basin, 
- together with the mean river stages at three points, Carlton 

on the Broad and Calhoun Falls and Ai1 usttl on the 
o~river Savannah, are given in the table a t  the end o this article. 

The fist shoals abore Augyta, having a fall of 75 feet in 
2 i  miles, supplies water for the Augusta Canal which is 

560 8 iiiiles long, with a capacity of about 3,000 cubic feet of 
1,800 water per second. Tlie.daiii is 1,730 feet long, 10.63 feet 
l,E high on the average, and is built of solid stone in cement 
800 on a foundation of solid rock. It is located about 7 miles 

The fall at  Augusta between the level of 
the canal and low water in the river is about 50 feet, but 

1.500 all of it can not be utilized economically. The available 
........ power is estimated at 12,000 horsepower. , The citv of 

Augusta owns this power and the water is leased to m&s at 
i,m $5.50 per horsepower. 

Further extensive developments of power on the Savannah 

........ of Augusta, and other develo ments are contemplated at 
- Anthonys Shoals and Calhoun salls. The Piedmont Power 

f: Width 

........ 

. kg above Augusta. 

........ River are under way. The Twin City Corn any will develo > 

........ a 3~,000-1iorsepower plant at  Prices Islani', 23 miles nort ll 

........ 



Principal sho~ls on the Chnltahoochee Ricer.' 

1U. D W  ~o.!x,o 
5.016 

11,1180 

E '.-'ml kilowatt generators are used and at  the smaller plant two 
1 c?lsoo 450-lrilowabt generators. This power and 

Dlstancc 
from 

Colum- 
bus. 
-- 

d-liits. 
44 

10 
12 
ia 
22 
TI 
31; 
52 
I'd 
1% 
82 

100 
102 
111 
113 
110 
128 
145 

Stream and location. Lengm 
of shoal. 

Frrt. 
22.440 
10.560 
5.980 
5,171 

15. MO 
3B.600 
3. ooo 

475 

Name of h l l  or shoal. 

9 , lU 
3. so0 
7,39? 
1.350 ..... 

Yuscogee County.. ....... 
Harris County.. .......... 

Do.. ................. 
Do.. ................. 
Do ................... 
Do.. ................. 

Truuj county:. .......... 
Hea County ........... 

Do.. ................. 
Campbell County ......... 
Cobb County.. ........... 

Do. .................. 
Do. .................. 

Milton Countv ............ 

Carroll CQUty.. .......... 

Fulton CQunty.. ......... !!??E 

Columbus.. .............. 
Mulberry Creek Shoals.. . 
Tate Shoals. ............. 
Mountain Shoal.. ........ 
Hargett Island .......... 
Jack Todds Shoals.. ..... 
Pot@ Shoal.. ............ 
Jackson Mill Shoak.. .. .- 
Bush Head Shoal ........ 
Yederls Shoal.. .......... 
Paces Ferry.. ............ 
Devlls Rare Course.. ..... 
Roswell Shoal.. .......... 
Island Ford.. ............ 

MCIIlbSh Shonls. ........ 

Bull slUlC€~..  ............ 

Fall. 

. 
Fed. 

120 
30 
22 
20 
8 
51 
5 
5 
5 

3,ObO horsepower, which is used to operate iwo cotton mills 
of about 20,000 spindles each. 

w!'?th on the Chnttahooche River is the plant of the Atlanta Water 
I A water-power development of considerable importance 

"1 

river. and Electric Power Company, which is located at  Mor an 

F& is a niassive concrete strur.trure 48 feet high and 900 feet 

ISO kilowatt generators nnd the power is transmit.ted to 
::E Atlanta, where it is utilized by t,he Georgia Railway and 

Falls (Bull Sluice), about 5 miles below Roswell. The d am 
( 2 1  1 , 1 ~ ,  long. The power house is equipped with seven 1,500- 

........ ('1 Electric. Company to operate the street cars. 
so Three miles north of the city of Gainesville is located the 

l'noo lant of the North Georgia Electric Company, built in 1901. ''% &here is a small develonment on the Chestatme@ River, 8 miles 3 
$ .".% north of the main one.& At the main power house four 550- 

a& transmits 3.000 horsepower to Atlanta. a distGce of I __ ~ 

1 For a complete list of the shoals on the Chattallowher and Its trlhutaries. see Twen;ieth 
Annual Report of the Unlted States Geological Survey, Part IV7H drogra hy pp. l i5,  170. 

2 The rlver varies In wldth from 300 to 1,500 feet wlth channel d i v d d  by isf)ands. 

Colunibus is the most important center of waterpower 
development in the State of Geo ia. The largest dam in 

Lovers h a p ,  fust beyond the city limits. The dam is 43 
feet hi h and 733 feet wide, giving a head of 40 feet,. The 

horsepower. An auliiliary steam plant of 3,000 horsepower 
is also in use. In  addition to the hydroelectric development 
at this point, 1,300 horsepower in water is used by tlie Bibb 
Manufacturing Company as direct drive to tlie mill on 
the bluff. over the power statmion. The street, railway serv- 
ice and retail light and power business c,onducted by the 
Columbus Railroad Compuiiy is supplied by the C'olumbus 
Power Company as well as n nuniber of large rtnd important 

active use is the North Hi hlan 7 Dam of tlie Columbus 
Power Conipanv, which was f uilt in 1900 across t,he river ttt, 

North 53 ighlands plant has an installed capacity of 9.300 

71063-11-2 

50 miles. 
Incidentally i t  may be mentioned that extensive use of the 

waters of the upper tributaries of the Chattahoochee River 
is ninde in mining operations. The following description is 
taken from the Twentieth Annual Report of the United 
States Geological Sumey, Part IV, page 173: 

This river drains a large area of the Dahlonega gold belt in the north- 
eastern part of the State, in which hydraulic mining of the sa rolitp ores 
is an important industry. These veins or belts of auriferous &cornposed 
schists vary in thickness from 50 to 1.W feet, and are decompased to the 
level of the adjacent larve streams, fvhg a breast or heading in the open 
rut of from 100 to 1.50 ge t  in dept above sluice rde .  The mining is 
clone by hydraulic giant or nozzle under pressure from reservoirs on the 
hilltop, in the eame manner that the great gravel deposita of the Pacific 
dope are worked. * * * The supply for these mining operations is 
taken from the mountain streams at hlgh level and br0ugh.t by gravity in 
deep, narrow, swiftly running ditches or canals along the hillsides, and finally 
on the hilltops over the mines, at which point it has an elevation of from 
200 to 300 feet above the streams. * * * These canale vary in length 
from 6 to 25 miles. 
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THE FLINT BIVEB. 

The Flint River rim about 12 miles southwest of Atlanta, 
takes a souther1 co and joins the Chattahoochee to 

the State. $he length of the river is about 230 miles and its 
drainage &rea about 8,420 square miles. The river crosses 
the “fall line” near Knoxville, Ga., on a direct line between 

form the A alac h cda TI iver at the southwestern corner of 

Macon and columbus. Above the fall line the river is swift 
and has n m m w  shoals. Between Montezurna and Albany, 
a distance of 70 miles, tho fall is 125 feet. The river has 
several tributaries with unimproved power sites, among 
which may be mentioned &inahatoochee Creek, 2 miles north 
of Albany, with power enough for lO0,OQO spindles. 

(To be continued.) 

- 

FIG. 2.-Eagle and Phoenix Dams and Mills, Columbus, Ga. 


